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(54) Abstract Thie 

Protoool conversion 

tK7\ It comorlses a first Interface unft for receiving a first telecommunications signal transmitted In one of 
Si fi^ and sSnd iro^ between said first and second elements, the first Interface unit being arranged 
t^ ipS^e U^Cearing chenn^^ 

^GM^ rtra^managernent element is then provided for performing e cross^nneclion function to map the 

tr^^bla^c^^^^^^^^ 

element is provided for perfonning predetennined protocol conversion steps on the non^rafffflc bwrtng 
2KSfs1n order to regenerate those non-trafffic bearing channels in the other of said P^^^^^^^^-^^^Vk^ 
»oand inte^ unit Is provided for combining the channels as output by the traffic management element end 
SJ^StSSrSJ^^^^^^ in order to crLte a second telecommunications signal in the other of said 

protocols, the second Interface unit being erranged to output the second telecommunications signal. 
pSerably/said first protocol has a concentreted fomnat end said second prolocd has an unconcentrated 
fonnat and the network is wireless. 
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HANDLING OF TELECOMMUNICATIONS SIGNALS PASSED BETWEEN 
ELEMENTS OF A TELECOMMUNICATIONS NETWORK 

Field of the Invention 

5 The picscnt invention relates to the handling of telecommunications signals 

passed between elements of a telecommunications network, and in particular concerns 
the handling of such signals when passed between a first element arranged to use a 
first protocol and a second element arranged to use a second protocol. 
Rackground of the Invention 

10 As the number of users of telecommunications netwwks increases, so there is 

an ever increasing demand for the elements of those telecommunications networks to 
be able to handle more traffic This has led to the development of concentration and 
signalling techniques such as those defined in protocols such as TR303 or V5.2. 

One area in which it is contemplated to use such concentrated interfaces is that 

15 of wireless teieconununications systems, where, as the number of subscribers to the 
wireless teleconmiunications system increases, so thore is an increasing demand for 
the air interface resources to handle more user traffic. 

One particular wireless telecommunications system which has been proposed 
involves dividing a geographical area into cells, each cell having one or more central 

20 terminals (CTs) for communicating over wireless links with a number of subscriber 
temiinals (STs) in the cell. These wireless links are typically established over 
predetermined frequency channels^ a frequency channel typically consisting of one 
frequency fi)r uplink signals from a subscriber terminal to the central terminal, and 
anothtf frequency for downlink signals from the central terminal to the subscriber 

25 ' terminaL 

The system finds a wide variety of possible applications, for example in rural, 
remote, or sparsely populated areas where the cost of laying permanent wire or optical 
networks would be too expensive, in heavily built-up areas where conventional wired 
systems are at foil capadty or the cost of laying such systems would involve too much 
30 interruption to the existing infrastructure or be too expensive, and so on. 

The central terminal is typically connected to a telephone network and exists 
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to relay messages from subscriber terminals in the cell controlled by the central 
terminal to the tdephone networic, and vice vasa. By this approach, an item <rf 
telecommunications equipment connected to a subscriber terminal may make an 
outgoing call to the tele{Aone network, and may receive inc<Hning calls ftom the 

5 telephone netwMk. 

Due to bandwidth constraints, it is not practical for each individual subscriber 
terminal to have its awn dedicated frequency channel for communicating with a 
central terminal. Hence, techniques have been developed to enable a number of 
diffMcnt ST-CT communications to be handled simultaneously on the same frequency 

10 channel without interfering with each other. One such technique mvolves the use of 
a "Code Division Multiple Access" (CDMA) technique whereby a set of orthogonal 
codes may be applied to the data to be transmitted on a particular frequency channel, 
data relating to different ST-CT communications being combined with different 
orthogonal codes from the set. Signals to which an orthogonal code has been applied 

15 can be considered as being transmitted over-a corresponding orthogonal diannel withm 
a particular frequency channel. 

One way of operating such a wireless teleconmiunications system is in a fixed 
assignment mode, where a particular ST is directly associated with a particular 
orthogonal channel of a particular frequency channel. C^ls to and from itrans of 

20 telecommunications equipment connected to that ST will always be handled via that 
ordiogonal diannel on that particular frequency Channel. Hwt orthogonal channel is 
always available/dedicated to that particular ST. 

- However, to inoease the number of users that may be supported by a single 

- central terminal, an alternative way of operating such a wireless telecommunications 
25 system is in a Demand Assignment mode, in which a larger number of STs are 

associated with the central terminal than the number of trafific bearing orthogonal 
channels avaUaUe. Hiese orthogonal channels are then assigned to particular STs on 
demand as needed. This approach means that far more STs can be suppoitod by a 
single central terminal dian is possible in a fixed assignment mode, Uic exact number 
30 supported depending on the level of dial tone service that the servfce provider desires. 

However, the use of a demand assignment mode complicates the interface 
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between the central tenninal and the switch of a pubiic switched telephone network 
(PS'EM). On the switch side interface, the CT must piovidc services to the switch as 
though all of the subscribers are connected with direct service even though they may 
not be actually acquired to a radio frequency channel. Regardless of wheth^ the ST 
5 is acquired or not to the switch, all the subscribers must have a presence at the 
interface to the switch. In a typical fixed assignment mode of operation, it has been 
known to support 60 subscriber tenninals (with two lines each) from a single CT, the 
CT having 4 x 2Mbit (4 x 30 channels) digital interfaces to the switch. There is a 
fixed relationship between end user service and the channel of a 2Mbit interface to the 

10 switch in such an embodiment. Given that, through the use of demand assignment, 
the number of subscribers could run into the hundreds or thousands, then, without 
some form of concentration, it is clear that a large number of interfaces to the switch 
would need to be provided. However, most PSTN switches still use unconcentrated 
interfaces such as VS.l or CAS, and only relatively few use concentrated interfaces 

15 such as TR303 or V5-2. 

Hence, it would be desirable to be able to operate such a wireless 
telecommunications system in a demand assignment mode of operation in order to 
increase the number of users that can be supported, but without having to provide the 
large number of interfaces to the switch that most switches with unooncoitrated 
20 into&ces will require. 

SutnmaTy nf thtt fnvftfirinn 

Viewed from a first aspect^ the present invention provides a ^tem for 
handling tdeoommunications signals passed between a first and second clement of a 
telecommunications network, the first element having an interface for transmittimg and 

25 receiving signals in a first protocol, and the second elemmt having an interface for 
transmitting and receiving signals in a second protocol, the system comprising: a^rst 
interface unit for receiving a first tdeoommunications signal transmitted in one of said 
first and second protocols between said first and second dements, the first interface 
unit befaig arranged to sq>arate traffic bearing channels from non-traffic bearing 

30 diannds within the first tdecdnununicatimis signal; a traffic management element for 
performing a cross-connection function to map the traffic bearing chaimels to the 
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appropriate fonnat for the other of said protocols; a protocol conversion element for 
performing predetermined protocol conversion steps on the non-traffic bearing 
channels in order to regenerate those non-traffic bearing channels in the other of said 
protocols; and a second interface unit for combining the channels as output by the 
5 traffic management element and the protocol conversion element in order to create a 
second telecommunications signal in the other of said protocols, the second interface 
unit being arranged to output the second telecommunications signal. 

The present invention provides a technique for converting signals between 
interfeces employing different protocols, so that an clement of a telecommunications 

10 nctvrork using a first protocol may communicate with an clement of the 
telecommunications network using a second protocol, the conversion between the two 
protocols being transparent to these elements of the telecommunications network. In 
accordance with the invention, the traffic bearing channels are extracted from the non- 
traffic bearing channels, separate processing steps are performed on the traffic bearing 

15 channels and non-traffic bearing channels, respectively, and then the two processed 
signals arc combined prior to being output to the destination element of the 
telecommunications network. 

Preferably, the traffic management element is arranged to perform the cross- 
connection function at the 64Kbit level. By this approach, the 64Kbit traffic channels 

20 can be "Nvxapped" m any protocol standard or multiplexing level, and so the flexibility 
of the ^tem to have any interface type is inherent. 

Preferably, the first i»otocol has a concentrated fonnat, and the second protocol 
hs an unconcentrated fonnat* In one embodiment, the first protocol is and the 
second protoc<d is V5.1. However, in an alternative embodiment, the first protocol is 

25 V5.2, and the second protocol is CAS. In this alternative embodiment, the second 
element may have a voice frequency (VF) interface, in which case the system 
preferably further comprises a channel bank application for receiving the CAS signals 
output by the second int^ce unit and for converting said CAS signals in to VF 
signals for outputting from one or more VF interfaces to the second element. 

30 In another embodiment, the first iHOtocol is V5.2, and the second protocol is 

TR08. Alternatively, the first protocol may be V5.2, and the second protocol may be 
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another concentrated protocol such as TR303. Indeed, it will be appreciated by those 
skilled in the art that the present invention can be applied to convert between many 
different protocols used by telecommunications equipment. 

In pxeferred embodiments* the traffic management element may be arranged 
5 to perform any conversion steps required to map the traffic bearing channels between 
the formats of the first and second protocols. 

Preferably, a multiplcxer/dMaultiplcxer clement is also provided for 
multiplexing traffic bearing chaimels output by the traffic management element for 
transmission to the first clement, and for demultiplexing traffic bearing channels 
10 received in signals from the first element prior to those traffic bearing channels being 
processed by the traffic management element. 

In preferred embodiments, compression and decompression techniques may be 
applied to the data passed on the traffic bearing channels in order to increase the 
number of users that may be supported by the telecommunications network. In such 
15 cases, the system in accordance with preferred embodiments further comprises a 
compression/decompression engine for performing any compression and/or 
decompression functions required to convert the first telecommunications signal in to 
the second teleconununications signal. Preferably, the compression/decompression 
engine is located between the traffic management element and the 
20 multiplexer/demultiplexer element. 

Typically, a telecommunications system can be managed by connecting a 
management system to specific elements of the teleccnnmunications system that need 
to be managed. In accordance with preferred embodiments of th& present invention, 
the system further comprises a mam^ement interface for oormecting the 
25 telecommunications system with a management system, the management ssrstem being 
arranged to send data to the management inte feceJ0^^iu se^0n"in"tortiie"signEate sent 
in the first protocol to the first element. The various management issues arising from 
the concentration of wireless interfaces, the compression of signals, and the large 
number of users, can then be managed centrally via the system of preferred 
30 embodiments. 

In one preferred embodiment, said first element is a central terminal of a 
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wireless telecommunications system* and said second element is a switch of the 
telecommwiications network. In such an onbodiment, the system is preferably located 
at a central office containing the switch, and is arrar^ed to communicate with the 
central terminal via a backhaul facility using the first protocol. 
5 In an alternative embodiment, said first element is a central tenninal of a 

wireless telecommunications system, and said second element is a fiber bank 
assembly. Optical technology can in this way be interfaced with the wireless 
telecommunications system. 

In yet another alternative embodiment, a cross-connect element for a central 

10 switching office of a telecommunications system can be arranged to have a system in 
accordance with the present invention connected thereto in order. to provide an 
extension to the cioss--connect element. This allows for grooming and protocol 
translation between unlike elements connected to the cross-connect. 

Viewed from a second aspect, the present invention provides a method of 

IS handling telecommunications signals passed between a first and second element of a 
telecommunications network, the first element having an interface for transmitting and 
receiving signals in a first protocol, and the second element having an interface for 
transmitting and receiving signals in a second protocol, the method comprising the 
steps of: 

20 (a) receiving a first telecommunications signal transmitted in one of said first and 
second protocols between said first and second elements; 
(b) extractmg traffic bearing channels from the signal and performing a cross- 
connection function to map those traffic bearing chatuiels io the appropriate 
fcmnat for the other of said protocols; 

25 (c) extracting non-traffic bearing channels from the signal and p^orming 
predetermined protocol conversion steps on those non-traffic bearing diaimels 
in Older to regenerate those non-traffic bearing channels in the other of said 
protocols; 

(d) combming the cliannels as output from said steps (b) and (c) to create a second 
30 teleconmiunications signal in the other of said protocols; and 

(e) outputting the signal graerated at said step (d). 
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T^nrf n^L^ription of the Diawines 

The present invention will be described farther, by way of example only, with 
reference to preferred embodiments thereof as illustrated in the accompanying 
drawings, in which: 

5 Figure 1 is a schematic overview of an example of a wireless 

telecommunications system in which the present mvention may be employed; 

Figure 2 is a schematic illustration of an example of a subscriber terminal of 
the telecommunications system of Figure 1; 

Figure 3 is a schematic illustration of an example of a central terminal of the 
10 teleoommunicaticms system of Figure 1; 

Figure 3A is a schematic illustration of a modem shelf of a central terminal of 
the telecommunications system of Figure 1; 

Figure 4 is an illustration of an example of a frequency plan for the 
teleconununicaticms system of Figure 1; 
15 Figures S and 6 illustrate the concentration and dcconccntration functions 

performed in preferred embodiments; 

Figure 7 illustrates a wireless telecommunications system with which a system 
in accordance with preferred embodiments of the present invention may be employed; 
Hgure 8 illustrates a depioymoat of an Access Concmtrator in accordance with 
20 erne embodiment of the present invention; 

Figure 9 is a block diagram illustrating the main fanctional elements of an 
Access Gbnoentrator in accordance with preferred embodiments of the present 
invention; 

Figures 10 to 12 show some alternative deployments of the Access 
25 • Concentrate of preferred embodiments; 

Figure ISHIustrates deployments of an Access Concentrator in accordance with 
an alternative embodiment of the present invention; 

Figure 14 illustrates the use of a compression/decompression engine in Access 
Concentrators of preferred embodiments; 
30 Figure 15 illustrates the use of a management system interfacing with the 

Access Concentrator in order to provide management facilities in accordance with 



Printed from Mimosa 00/10/27 09:40:17 Page: 21 



8 



prefcired embodiments; 

Figuics 16 and 17 illustrate the use of a backhaul network in accordance with 

piefeired embodiments; 

Figure 18 illustrates a standard wired telecommunications network; and 
5 Figures 19 and 20 illustrate how an Access Concentrator may be employed in 

one embodiment of the present invention to enable a wireless telecommunications 
system to be used to service otherwise unserviced users in the telecommunications 

network of Figure 18. 

Pftjggription of P referred Emhodifncnts 

10 Before describing a preferred embodiment of the present invention, an example 

of a wireless telecommunications system in which the present invention may be 
employed will first be discussed with reference to figures 1 to 4. 

Figure 1 is a schematic overview of an example of a wireless 
telecommunications system. The telecommunications system includes one or more 

15 service areas 12, 14 and 16, each of which is served by a respective central terminal 
(CI) 10 which establishes a radio link with subscriber terminals (ST) 20 within the 
area concerned. The area which is covered by a central terminal 10 can vary. For 
example, in a rural area with a low density of subscribers, a service area 12 could 
cover an area with a radius of 15-20Km. A service area 14 in an urban environment 

20 where there is a high density of subscriber terminals 20 might only cover an area with 
a radius of the order of 100m. In a suburban area with an intermediate density of 
subscriber terminals, a service area 16 might cover an area with a radius of the order 
of IKm. It wiU be appreciated that the area covered by a particular central terminal 
10 can be diosen to suit the local requirements of expected or actual subscriber 

25 density, local geographic considerations, etc, and is not limited to the examples 
illustrated in Figure 1. Moreover, the coverage necdTioti)crand typically will not be 
circular in extent due to antenna design considerations, geographical factois, buildings 
and so on, which will affect the distribution of transmitted signals. 

Tht central terminals 10 for respective service areas 12, 14, 16 can be 

30 connected to each other by means of links 13, 15 and 17 which interface, for example, 
with a public switched telephone network (PSTN) 18. The Unks can include 
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conventional telecommunications technology using copper wires, optical fibres, 
satellites, microwaves, etc 

TTie wireless teleoommunications system of Figure 1 is based on providing 
radio links between subscriber terminals 20 at fixed locations within a service area 
5 (e.g., 12, 14, 16) and the central tcnnhial 10 for that service area, to preferred 
embodiments, each subscriber terminal 20 is provided with a demand-based access 
to its central terminal 10, so that the number of subscribers which can be serviced 
exceeds the number of available wireless links. 

Figure 2 illustrates an example of a configuration for a subscriber terminal 20 

10 for the telecommunications system of Figure 1. Figure 2 includes a schematic 
representation of customer premises 22. A customer radio unit (CRU) 24 is mounted 
on the customer's premises. The customer radio unit 24 includes a flat panel antenna 
or the like 23. The customer radio unit is mounted at a location on the customer's 
premises, or on a mast, etc., and to an orientation such that the flat panel antenna 23 

15 withm the customer radio unit 24 faces in the direction 26 of the central terminal 10 
for the service area in which the customer radio unit 24 is located. 

The customer radio unit 24 is connected via a drop line 28 to a power supply 
unit (PSU) 30 within the customer's premises. The power supply unit 30 is connected 
to the local power supply for providmg power to the customer radio unit 24 and a 

20 network terminal unit (NTU) 32. The customer radio unit 24 is also connected via the 
power supply unit 30 to the network termmal unit 32, which m turn is connected to 
telecommunications equipment m the customer's premises, for example to one or more 
telephontt 34, facsimile machmes 36 and computeis 38. The telecommunications 
equipment is represented as being within a single customer's premises. However, this 

25 -need not be die case, as the subscriber terminal 20 can support multiple lines, so that 
several subscriber lines could be supported by a stogie subscriber terminal 20. Tlie 
subscriber tmninal 20 can also be arranged to support analogue and digital 
telecommunications, for example analogue communications at 16, 32 or 64kbits/i5ec 
or digital communications in accordance with the ISDN BRA standard. 

30 Figure 3 Is a schematic illustration of an example of a central terminal of the 

teleoommunications system of Hgure 1. Hie common equipncnt rack 40 comprises 
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a number of equipment shelves 42, 44, 46, including a RF Combiner and power amp 
shelf (RFC) 42, a Power Supply shelf (PS) 44 and a number of (in this example four) 
Modem Shelves (MS) 46. The RF combiner shelf 42 allows the modem shelves 46 
to operate in parallel. If V modem shelves are provided, then the RF combiner shelf 
5 42 combines and amplifies the power of V transmit signals, each transmit signal being 
from a respective one of the V modem shelves, and amplifies and splits received 
signals V way so that separate signals may be passed to the respective modem 
shelves. The power supply shelf 44 provides a connection to the local power supply 
and fusing for the various components in the common equipment radc 40. A 
10 bidirectional connection extends between the RF combiner shelf 42 and the main 
central tenninal antenna 52, such as an omnidirectional antenna, mounted on a central 
terminal mast SO. 

Tliis example of a central terminal 10 is connected via a point-to-point 
microwave link to a location where .an interface to the public switched telephone 

15 network 18, shown schematically in Figure 1, is made. As mentioned above, other 
types of connections (e.g., copper wires or optical fibres) can be used to link the 
central terminal 10 to the public switched telephone network 18. In this example the 
modem shelves are connected via lines 47 to a microwave terminal (MT) 48. A 
microwave link 49 extends from the microwave tenninal 48 to a point-to-point 

20 microwave antenna 54 mounted on the mast 50 for a host cormection to the public 
switdied telephone network 18. 

A personal computer, workstation or the like can be provided as a site 
cbhtroller (SQ 56 for supporting the central terminal 10- The site controller 56 can 
be'connected to each modem shelf of the central terminal 10 via, for example, RS232 

25 connections 55. The site controller 56 can then provide support functions such as the 
localisation oftodtSr^larms and^tus and theconfiguring of the central terminal 10. 
A site controUer 56 will typically support a single central terminal 10, although a 
plurality of site controllers 56 could be networked for supporting a plurality of central 
tennmals 10. 

30 As an alternative to the RS232 connections 55, which extend to a site 

controller 56, data connections such as an X2S links 57 (shown with dashed lines in 
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Figure 3) could instead be provided from a pad 228 to a switching node 60 of an 
element manager (EM) 58. An element manager 58 can support a number of 
distributed central tenninals 10 connected by respective connections to the switching 
node 60. The element manager 58 enables a potentially large number (e.g., up to, or 

5 more than 1000) of central terminals 10 to be integrated into a managpmait network. 
The element manager 58 is based around a powerful workstation 62 and can include 
a number of computer terminals 64 for network engineers and control personnel. 

Figure 3A illustrates various parts of a modem shdf 46. A transmit/receive 
RF unit (RFU - for example implemented on a card in the modem shelQ 66 generates 

10 the modulated transmit RF signals at medium power levels and recovers and amplifies 
the baseband RF signals for the subscriber terminals. Tlie RF unit 66 is connected to 
an analogue card (AN) 68 which perfoms A-D/D-A conversions, baseband filtering 
and the vector summation of 15 transmitted signals from the modem cards (M Cs) 70. 
Hie analogue unit 68 is connected to a number of (typically 1-8) modem cards 70. 

15 The modem cards perform the baseband signal processing of the transmit and receive 
signals to/from the subscriber terminals 20. This may include 1/2 rate convolution 
coding and x 16 spreadmg with "Code Division Multiplexed Access" (CDMA) codes 
on the transmit signals, and synchronisation recovery, de-sprcading and error 
correction on the receive signals. Each modem card 70 in the present example has 

20 two modems, and in prefeired embodiments there are eight modem cards per shelf, 
and so sixteen modems per shdf. However, in order to incorporate redundancy so that 
a modem may be substituted in a subscriber link when a fault occurs, only 15 modems 
on a single modem shelf 46 are generally used. TTie 16th modem is then used as a 
spare which can be switched in if a failure of one of the other 15 modems occurs. 

25 Tlie modem cards 70 are connected to the tributary unit CTU) 74 which terminates the 
connection to the host public switched tdephoas network 18 (e.g., via <me of the Hnes^ 
47) and handles the signalling of telephony information to the subscriber terminals via 
one of 15 of the 16 modems. Further, each modem shelf 46 mdudes a shelf 
controller 72 that is used to manage the operation of the whole of the modem shelf 

30 and its daughter network sub-elements (NSEs). nieshdfcontroUer(SQ is provided 
with a RS232 serial port for connection to the site controller 56 or to the pad 228. 
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The shelf controller communicates control and data information via a backplane 
asynchxonous bus directly with the other elements of the modem shelf. Other network 
sub-elements are connected via the modem cards. 

The wireless telecommunications between a central terminal 10 and the 
S subscriber tenninals 20 could operate on various frequencies. Figure 4 illtistrates one 
possible example of the frequencies which could be used. In the present example, the 
wireless telecommunication system is intended to operate in the lii-2.SGHz Band. 
In particular the present example is intended to operate in the Band defined by ITU-R 
(COR) Recommendation F.701 (2025-2110MH2, 2200-2290MHz). Figure 4 

10 illustrates the frequencies used for the uplmk from the subscriber terminals 20 to the 
central terminal 10 and for the downlink from the central terminal 10 to the subscriber 
terminals 20. It wUl be noted that 12 uplink and 12 downlink radio channels of 
3.5MHz each are provided centred about 21S5MHZ. Hie spacing between the receive 
and transmit channels exceeds the required minimum spacing of 70MHz. 

15 In the present example, each modem shelf is arranged to support 1 frequency 

chaimel (i.e. one uplink frequenqr plus the corresponding downlink frequency), with 
techniques such as 'Code Division Multiplexed Access' (CDMA) being used to enable 
a plurality of wireless links to subscriber terminals to be simultaneously supported on 
a plurality of orthogonal channels within each frequency diarmel. 

20 Typically, the radio traffic from a particular central terminal 10 will extend into 

the area covered by a neighbouring central terminal 10. To avoid, or at least to 
reduce interference problems caused by adjoining areas, only a limited number of the 
available frequencies will be used by any given central terminal 10^ This is discussed 
in^ore detail in GB-A-2301,751, which also provides further details on CDMA 

25 encoding/decoding, and on the signal processing stages employed in the subscriber 
terminals and central terminal to manage CDMA communications between them. 

The above description has provided an overview of a suitable wireless 
telecommunications system in which the present invention may be emj^oycd. The 
techniques used in |»eferred embodiments of the present invention to route calls 

30 between a PSTN switch and a subscriber terminal vdll now be discussed. For the 
purposes of the present discussion, the combuiation of the central terminal (CT) and 
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its associated subscriber tenninals (STs) will be referred to as the "Airspan" system. 

As discussed earlier, in a Demand Assignment mode of operation, fax more 
STs can be supported than there are traffic bearing channels to handle wireless links 
with those STs, the exact number supported dq)ending on the level of dial tone 
5 service that the service provider desires. 

However, the use of a Demand Assignment mode complicates the interface 
between the central terminal and the switch of a public switched telephone network 
(PSTN). Hence, with reference to Figure S, on the switch side interface lOS, the CT 
of the Airspan system 100 must provide services to the switch 110 as though all of 
10 the subscribers are connected with direct service even though they may not be actually 
acquired to a radio frequency channel. Regardless of whether the ST is acquired or 
not to the switch 110, all of the subscribers must have a presence at the interface lOS 
to the switch 110. Without some form of concentration, it is clear that a large number 
of interfaces to the switch would need to be provided. However, most PSTN switches 
IS still use unconcentrated interfaces, for example VS.l or CAS, and only relatively view 
use concentrated interfaces, such as TR303 or V5.2. 

Hence, in accordance with a Demand Assignmoit mode of operation, it is 
necessary for the air interface resources between the CT and the STs to be 
concmtrated by implementation of trafHc management techniques, this being 
20 illustrated by the concentration block 140 in Figure S. However, if concentration is 
performed at the subscriber side of the Airspan system, deconcentration 130 must be 
provided on the switch 110 side of the system for switches that do not have 
concentrated interfaces such as TR303 or V5.2. 

As illustrated in Figure 6, in accordance with preferred embodiments of the 
25 present invention, an access concentrator 150 is provided to perform the concentration 
and deconcentration functions by providing unconceimated''interfaces-to the switch 
110. Concentration of the air interface resources 180 between the Airspan central 
terminal 160 and the Airspan subscriber terminals 170 can then be implemented to 
provide Demand Assignmoit without any adaptation of the switch hardware provided 
30 by the network operator. 

As discussed earlier, the Airspan system is a wireless local loop product which 
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provides the functionality of a "wired" system through the use of CDMA spread 
spectrum radio technology. As illustrated in Rgure 7, the basic system consists of 
two major subsystems, namely the base station central teirouial (CI) 160, and a 
number of subscriber tennmals (STs) 170. In preferred embodiments, the CT has a 

5 digital (2Mbit G.703/704) CAS or DASS2 hiterface to the switch. Further, channel 
banks can be used for voice frequency (VF) connectivity to the switch. 

In preferred embodiments, the ST can provide 1, 2 or 4 Unes to terrahial blocks 
at the subscriber premises, commonly called the pouit of presence. The STs provide 
standard RJxx connectivity through a termmal block so that the end user can plug in 

10 their telephony appliance, for example a phone handset, a fax machine, a modem, etc, 
as they would with a standard copper, wired termmation service. 

As iUustratcd in Figure 7, in a fixed assignment configuration, the Airspan 
system is arranged to provide fiiU connectivity for 120 x 64Kbit lines of service using 
sixty (60) 2 x 64Kbit VF subscriber termmals. The CT then has 4 x a«bit (4 x 30 

15 channels) digital interfaces to the switch. In such a fixed assignment configuration, 
there is a fixed relationship between the end user service and the channel of a 2Mbit 

interfoce to the switch. 

The Airspan system preferably operates with a radio interface consistmg of 4x 
15 traffic carrying channels of 160Kbit/s. In the Demand Assignment embodiment, 
20 each orthogonal channel of 160Kbit/s may be sub-divided to provide four radio slots 
at 40iabit/s each. 

Further, there is a sixteenth channel that is preferably used for radio 
acquisition. TTiis sixteenth channel provides the management facility to aUow an ST 
. to move to an open channel, or to be held back, for example when all channels are 
25 bu^y. When an ST successfiiUy connects to the Cr on the sixteenth channel, it is 

deemed "acquired" and is assigned one of the fifteen channels. 

As mentioned earlier, the Demand Assignment function withm the Airspan 
system enables a larger number of subscriber terminals to exist within the cell of the 
radio base station than there are traffic bearing radio channels to support wireless Imks 
30 to those subscriber temunals. n» radio resources are then demand assigned to the 
user resources as needed. TTiis means that instead of 60 STs connected to the CT, 
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there could be hundieds or thousands of STs depending on the level of dial tone 
service the service provider desires. Further, this approach means that different users 
will acquire to different available channels to the switch. 

In preferred embodiments, the access concentrator ISO illustrated in Figure 6 
S is arranged to reside in the central ofifice, next to the switch 110, and to simulate the 
entire usa base to the switch. This prefened dq)loyment is illustrated in Figure 8, 
w^ere the access concentrator 150 is shown connected to the switch 110 at the switch 
site 200. As illustrated in Figure 8^ the access concentrator 150 also provides an 
interface to the backhaul links 230 to the Airspan base station CT 160. In the 

10 example illustrated in Figure 8, the backhaul 230 is provided by way of a wireless link 
connecting the switch site 200 to the radio site 210 containing the CT 160. Via the 
backhaul 230, the access concentrator 150 can build a knowledge data base of the 
acquired and non-acquired STs, and can provide signalling to network and to 
subscriber appliances. Site controIlers-240 may be provided locally at the switch site 

15 200, and/or at the radio site 210 in order to manage both the access concentrator 150 
and/or the central terminal 160. Further, the wireless telecommunications system can, 
in accordance with preferred embodiments, be managed via the access concentrator 
150 from a remote management site 220, the management site containing a number 
of element managers 250 through which engineers may manage the wireless 

20 telecommunications system. 

Hie access concentrator 150 must be able to handle a user's call data 
irrespective of which radio link on the digital interface to the switch side of the central 
terminal 160 that call data arrives on. In preferred embodiments, the CT modem 
shelves use digital interfaces, such as concentrated V5.2 interfaces, running at 2Mbits. 

25 This equalises the bandwidth of the CT-ST radio links and the backhaul 230 to the 
switch site''200. Any^usercan appear'on any channel on the radio side of the central 
terminal 160, and can therefore appear on any of the 120 total channels on the switch 
side of the central terminal via the concentrated interface specification, for example 
the V5.2 specification. 

30 Conceiitrated mterfaces such as the V5.2 interfoce allow the Airspan ^tem 

to provide caller information within the signalling overhead of the 2Mbit signal. This 
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provides the flexibility for any caller to be using any channel within the 2Mbit' signal. 
Hiis equals the system functionality over the air interface where any caller's call data 
can arrive on any of the bearer radio channels once acquired, this function being 
termed "frequency agility". 
5 The access concentrator 150 then provides concentrated connectivity to the 

backhaul 230 and the central tenninal 160, whilst providing unconcentrated 
connectivity to the swildi 110. To do this, the access concentrator 150 of the 
prcfeired embodiment manages all of the signals at the 64Kbit leveK It then allows 
a cross-connection capability from the concentrated interface to unconcentrated 

10 interfaces on demand and in real time. 

Figure 9 is a block diagram illustrating the main functional cjcments of the 
access concentrator 150 used to convert a signal from a concentrated protocol such 
V5,2 into an unconcentrated protocol such as V5.1. The key to the application of the 
access concentrator is that it must provide a series of unconcentrated interfaces to the 

15 switch side interfece 350. There arc several applications wWch drive this requirement; 
for example the unconcentrated interface of the access concentrator may need to 
connect to applications such as an interface to channel banks, an interface to digital 
switches, an interface to multiplexers, or an interface to transmission equipment for 
backhaul connections. Since the access concentrator preferably has a cross-connection 

20 capabiUty at the 64Kbit DSO level, the 64Kbit channels can be "wrapped" in any 
protocol standard or multiplexing level, and so the flexibnity of the system to have 
any interface type is inherent. 

New digital interfaces are primarily V5.1 for lower cost. - Convwsion from 
\^5.2 to V5.1 primarily consists of cross-connecting at the 64Kbit level and signalling 

25 usiog V51 q3ecificattons. 

Each 160Kbit orthogonal charmel incorporates 2~x-64fa>i«rs-traflic channels, 
a 16Kbit signalling diannel for containing signalling information for each frame of 
information transmitted, and a 16Kbit overhead channel for carrying control 
information used to establish and maintain tiie downlink and uplink communication 

30 paUis. It will be appreciated tiiat, tiuougb tiic use of compression techniques, it is 
possible to provide more traffic channels withm each orthogonal channel, for example 



Printed from Mimosa 00/10/27 09:41:10 Page: 30 



4 X 32Kbit traffic channels rather than 2 x 64Kbit channels. 

As illustrated in Figure 9» incomii^ call infoimation is received as a 
lennination interface 300 in an unconcentrated protocol 350, such as VS.l. Tlie traffic 
bearing channels are extracted from the non-traffic bearing channels by the 
S termination interface 300, and passed to a traffic management element 340. Hence, if 
a non-traffic bearing channel such as a signalling channel occupies every nth bit 
position in the signal, this non-traffic bearing channel can be extracted by appropriate 
timing technique used to identify every nth bit in the signal. 

In preferred embodiments, the traffic management clement manages the traffic 

10 bearing channels at the 64Kbit level, and is arranged to perform a cross-connection 
function in order to map those traffic bearing channels to the appropriate format 
required by the concentrated protocol, for example V5.2. The traffic bearing channel 
infoimation is then passed through a multiplexer 320 to generate a single signal path 
which is pass^ to the termination interface 310. 

IS Whilst-the above process is being performed on the traffic bearing channels, 

the non-traffic bearing channels are passed from the termination interface 300 to the 
signalling/protocol conversion element 330. Here, predetermined protocol conversion 
stq>s are-^plied to the non-traffic bearing channels in order to regenerate those non- 
traffic bearing channels in the concentrated protocol. Hie non-traffic bearing channel 

20 infomration is then passed to the termination interface 310. Within the termination 
interfoce 310, the traffic bearing and non-traffic bearing channels are combined, and 
the combined signal is then output in the second protocol along path 360. 

It will be appredated by those sldUed in the art that the same functions cm 
performed in reverse in order to convert a signal in a concentrated format such as 

25 V5^ into an unconcentrated format such as VS.l, this being mdicated by the 
Udirectional arrows in Figure 9. 

Figure 10 is a simplified block diagram of the access concentrator ISO, 
showing the termination interfaces 300 and 310, and the functions used to handle the 
traffic bearing, and non-traffic beariqg, channels separately fiom one another. The 

30 traffic bearing channels are passed through the DSO cross-connectim functional block 
390, this including the traffic management element 340 and the multiplexer 320 
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illustrated in Figure 9, whilst the non-traffic bearing diannels are passed through the 
control/synch functional block 380, this including the signalling^rotocol conversion 
element 330 illustrated in Figure 9. 

In some countries, there is a requirement for VF or CAS interfaces to the 
S telephone switches. As will be appreciated by those skilled in the aft» the VF 
inter&ce can be provided by the use of channel hank applications. However, these 
channd bank applications require a standard 2Kfbit CAS uiterface. Hence the access 
concentrator 150 can be arranged to convert concentrated protocol signals such as 
yS2 signals mto CAS signals, and the CAS output signals can then, if required, be 

10 input into a channel bank facility 400 arranged to provide VF interfaces 410. Hiis 
arrangement is illustrated in Figure 11. 

In North America or Taiwan, the telephone switches arc typically arranged to 
use Tl standards, and hence there is a requirement to use TR303 (the North American 
version of V5.2) or TR08 (North American version of CAS) to interface to those types 

15 of switches. Hence, as illustrated schematically m Figure-12, the access concentrator 
150 can be used to convert between V5.2, and interfaces such as TR303 and TR08. 

In addition to using the access concentrator to interface between an 
unconcentrated PSTN switch and a Demand Assignment wireless teleconmiunications 
system, such as thai provided by the Airspan central terminal and subscriber terminals, 

20 it is also envisaged that the access concentrator can be used to provide an intcrfece 
mechanism for connecting other items of telecommunications equipment. One 
example of such a piece of telecommunications equipment is the "Litcspan" product 
produced by DSC Conmiunications Corporation. The Litespan family of products use 
a central processor and a ring or transport shelf combined with a variety of "Bank** 

25 assemblies. With reference to Figure 13, the Bank assemblies of the Litespan product 
500 may mclude a channel-bank assembly 530 with VF and wireline services, and a 
fiber bank assembly 540 for extoision of fiber optic capabilities to the curb network 
units. 

The access concentrator of preferred embodiments can use the Airbank Line 
30 Unit (ALU) card combming the Subscriber Bus Interface (SBI) translation function 
and the Optical Line Unit (OLU) to interface directly into the Litespan product 
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platfonn. As iUustrated in Figure 13, an Aiispan wireless telecommunications system 
comprising a base station CT 160 and subscriber tenninals 170 may be connected to 
an access concentrator 150 via a concentrated protocol such as V5i, and the access 
concentrator 150 can then be connected directly with the fiber bank assembly 540 of 

5 the litespan product 500 via an ALU/OLU connection. 

In addition, or alternatively, an access concentrator 150 can be provided within 
the Utespan product 500, and internally connected to the fiber bank assembly 540 via 
an ALU/OLU connection. In this case, a point to point radio connection 510, 520 can 
be used to enj^le an Aiispan central tenninal 160 to communicate via a concentrated 

10 protocol such as V5.2 with the access concentrator 150 within the Utespan product 
500. 

TTie above described technique enables the function of the Litespan product to 
be combined with the Airspan system so as to offer a digital, VF, optical and radio 
based access platfonn. 

15 As mentioned earlier, compression technology may be used to provide more 

traffic channels within each oithogonal channel of the wireless telecommunications 
system. Compression involves the reduction of capacity through techniques such as 
32Kbit ADPCM ("Adaptive Differential Pulse Code Modulation") compression 
(64Kbit/s is compressed to 32Kbit/8) or even higher 8Kbit compression (64Kbit/s is 

20 compressed to 8Kbit/s), this fiirtfa^ increasing the number of users that may be 
supported by a single subscriber terminal. 

Hence, if a 32Kbit compression technique is onployed. such that the 
granularity of the Demand Assignment system provides a 32Kbit traffic bearing 
channel on the radio inter£ace, it is passible to arrange the access concentrator to 

25 aUocate bandwidth resources at the 32Kbit level instead of at the 64Kblt level 
described earlier. However, the same rules wiU apply as apply fior the 
concentration/deconcentration functions when it conies to interfacing to the switdi. 
Whatevor techniques are applied at the subscriber side of the teleconununications 
system must be reversed at the switch side, and vice versa. 

30 Figure 14 is a sdiematic illustration of a deploymart which employs 

compression techniques to provide 32Kbit traffic bearing channels on the radio 
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interface. As illustrated in Figure 14, compression of the subscriber appliance 
bandwidth will be performed at the ST 170» in oider to provide up to 4 x 32Kbit 
ADPCM compressed channels at the ST. Additional compression/decompression 
engines 600 may then be installed as necessary within the access concentrator ISO m 
5 order to provide compression support as necessary within the cross-connection 
bus/signals of 64Kbit/s. With refeience to Figure 9 discussed earlier, the 
compression/decompression en^e would preferably be positioned between the 
multiplexer/demultiplexer 320 and the traffic management element 340. Hence, a 
concentrated signal would be demultiplexed, then decompressed, and then the cross- 

10 connection/management function would be applied. 

In current wireless telecommunications systems, the management interface 
typically exists at the central terminal, with one management connection being 
provided for each modem shelf of the central tcnninal. However, in accordance with 
the access concentiator 150 of preferred embodiments, the interface to the 

15 management systems is actually provided at the access concentrator 150, the 
concentrated interface specifications allowing management data to be essentially in- 
band with the bearer traffic. As illustrated in Figure IS, management data will hence 
be passed over the backhaul 230 via the overhead signalling of the concentrated 
protocol, tor example V5.2, and a management interface 670 within the access 

20 concentrator 150 will then be provided for enabling management systems, such as the 
^'SiteSpan'* system developed by DSC Communications Corporation, to be connected 
to the access concentrator. The various management issues arising from the 
concentration of air interfaces, the compression of signals, and the large number of 
sii&criber tenninals, can thoa be managed centrally via the access concentrate 150. 

25 A connection such as an RS232 oomiection may be made between the access 
concentrator and the servo: 650 of the SiteSpan system. 

Another problem which can be alleviated by the use of the access concentrator 
of preferred embodiments is that of backhaul costs. The backhaul is the portion of the 
telecommmiications networic whidi can be used to connect the base station central 

30 termmal 160 with the central office containmg the switch 110. Due to market 
requirements, most of the Airspan mstallations have base station sites which arc not 
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co-locatcd with the central offices. Typically the location of the Airspan installation 
will be a mountainside or other remote location broadcasting onto the served area- To 
minimise the cost, it is preferred that the backhaul technology use concentrated 
interfoces. Further the backhaul technology must be fully compatible with point-to- 
5 point radios and or ring and non-ring based multiplexers. By using the access 
concentrator 150 of preferred embodiments, a backhaul implementation can be 
provided as illustrated in Figure 16. With reference to Figure 16, it will be seen that 
only 4 X 2Mbit (VS.2) links are requued to connect the access concentrator ISO and 
the base station 160 via a point-to-^int radio link 700, 710 forming the backhaul. 

10 This will be sufficient for many implementations. However, for a fully 

configured 2000 subscriber application as illustrated in Figure 17, the backhaul will 
preferably utilise 8 x 2Mbit (VS.2) links. 

Whilst much of the above description has concentrated on the use of the access 
concentrator in combmation with a Demand Assignment wireless Airspan system, it 

IS may also be used as a stand-alone unit which utilises standard concentrated and 
unconccntratcd interfaces such as V5.2, VS.l and CAS. Tliis allows the access 
concentrator to be utilised as an element in any variety of network applications ^ere 
signals/protocol conversion is required. 

Where switches become more and more populated with digital and then 

20 concentrated interfaces, the access concentrator of the preferred embodiments will be 
able to be used to enable possible cost reduction for network operators who wish to 
maximum their equipment interoperability. 

The access concentrator of preferred embodiments may^ also be used to 
alleviate a critical problem which will arise from the addition of Wireless Local Loop 

25 technology in a telecommunications network. A typical telephone network sub divides 
areas senred into switch locations. Each area is thcn-scrvcdHjy a-centol^officc 
containing fimdamental network building blocks, with the central offices being tied 
together in transmission networks allowing inter-switch traffic connectivity. These 
fundamental building blocks may include: 

30 a switdiing febric (the switch); 

transport mechanisms (fiber optic terminals, transmission equipment); 



Printed from Mimosa 00/10/27 09:41:42 Page: 35 




access equipment (multiplexers, distribution systems); and 
cross-comiection technology (4/1 or 1/0 cross-connects). 
Based primarily on existiqg copper based media, the architecture of the local 
access system is carefully planned and managed to meet end user needs whilst also 
5 meeting cost requirements. An example of a standard network having two central 
offices is illustrated in Figure 18. As illustrated in Figure 18, there are some unserved 
subscribers that reside in a zone that does not yet have the necessary copper based 
infrastructure. Wireless Local Loop tedmology enables these outlying areas to be 
easily reached, and may be employed as a swiftly implemented overlay to provide 
10 expansion of service where not enough copper exists, or the cost of installing more 
copper and/or flber links has not yet been proven to be worthwhile. . 

However, one of the problems this introduces is that the cell of the wireless 
telecommunications system may extend across and beyond the previous sub divided 
areas. This is illustrated in Figure 19, in which an Airspan cell has been provided to 
15 cover the previously unserved area. Now, users may be reached from an undcsircd 
switch location. This traffic, which must be re-routed to another switch location, will, 
in accordance vnth preferred embodiments, be handled at the 64Kbit level, which is 
not supported by 4/1 cross-connects. 

However, by using the access concentrator 150 of preferred embodiments, the 
20 access concentrator can be employed to le-route these calls to a dedicated 2Mbit 
output for cross-connection and re-routing to the appropriate switch. In this sense, 
the access concentrator 150 becomes an on-demand extension of the 4/1 cross- 
tohnect widiout having to pay Am: a 1/0 cross-connect fobric. Additionally, since the 
-a^^ concentrator can be employed to perform protocol conversion, the translation 
25 capabilities of signals within 2Mbit cross-connects can be added to the cross-connect 
fimction and managed into the nctworic services. 

Figure 20 illustrates the use of the access concentrator 150 as an on-demand 
extension of the 4/1 cross-connect facility 800, The 4/1 cross-connect facility 800 is 
a computer-managed digital connector for connecting certain input lines to certain 
30 output lines. A aoss-connect p^orms this cross-connection function without being 
concerned with the content of the signals on the input and output lines. Hence, if a 
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2Nfbit signal 810 enters the cross-connect, it will be routed out on an output line as 
the same 2Mbit signal. 

However, by employing the access concentrator ISO, the 2Mbit signal 810 can 
be passed to the access concentrator, and any protocol conversion sunx)rted by the 
5 access concentrator can then be applied to the signal. Hence, for example, a 2Mbit 
yS2 signal can be converted within the access concentrator 150 to a 2Mbit CAS 
signal. The converted signal can thai be retumed to the 4/1 cross-connect facility 800 
for routing to the appropriate output line. This enables traffic signals to be efficiently 
le-routed from one switch location to another, and in the protocol required by the 
10 destination switch location. 

Tlie access concentrator 150 can also provide certain •grooming' functions to 
enable efficient use of resources. For example, if two 2Mbit signals arc received by 
the cross-connect facility 800, and these two signals are only using 10 of the 30 
available channels within the 2Mbit signal, theraccess concentrator 150 can combine 
15 these signals to produce one 2Mbit output signal using 20 of the 30 available 
channels. 

As illustrated in Figure 20, both the access concentrator 150 and the 4/1 cross- 
connect can be provided with links to a network management facility, such as DSC 
Communications Corporation's SiteSpan product, thereby oiabling centralised 

20 management of these elemmts. 

Although a particular embodiment has been described herein, it will be 
appreciated that the invention is not limited thereto and that many modifications and 
additions thereto may be made within the scope of the invention. For example, 
various combinations of the features of the following dq>endent claims could be made 

25 with the features of the independent dauns without departing from the sjcope of the 
present invention. 
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CLAIMS 

1. A system for handling telecommunications signals passed between a first and 
second element of a telecommunications network, the first element having an inteitace 

S for transmitting and receiving signals in a first protocol, and the second element 
having an interface for transmitting and receiving signals in a second protocol, the 
system comprising: 

a first interface unit for leceivmg a first telecommunications signal transmitted in one 
10 of said first and second protocols between said first and second elements, the first 
interface unit being arranged to separate traffic bearing channels from non-traffic 
bearing channels within the first telecommunications signal; 

a traffic management element for performing a cross-coimcction function to map the 
IS traffic bearing chaimels to the appropriate format for the other of said protocols; 

a protocol conversion element for performing predetermined protocol conversion steps 
on the non-traffic bearing channels in order to regenerate those non-traffic bearing 
charmels in the other of said protocols; and 

20 

a second interface unit for combining the channels as output by the traffic 
management element and the protocol conversion element in order to create a second 
telecommunications signal in the other of said protocols, the second interface unit 
being arranged to output the second telecommunications signal. 

25 

2. A system as claimed in Qaim 1, wherein the traffic manag^ent^emrat-is 
arranged to perform the cross-connection function at the 64Kbit level. 

3. A sj^stem as claimed in Claim 1 or Qaim 2, wherein said first protocol has a 
30 concentrated format, and said second protocol has an unooncentrated format. 
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4. A system as claimed in Qaim 3, wherein the first protocol is V5.2, and the 
second protocol is V5.1. 

5. A system as claimed in Claim 3» wherein the first protocol is V5.2, and the 
second protocol is CAS. 

6. A systmi as claimed in Qaun 5» wherein the second element has a voice 
frequency (VF) interface, and the system further comprises a channel bank application 
for receiving the CAS signals output by the second interface unit and for converting 
said CAS signals in to VF signals for outputting from one or more VF interfaces to 
the second element. 

7. A system as claimed in Qaim 3, wherein the first protocol is W5JZ, and the 
second protocol is 11108. 

8. A system as claimed in Claun 1 or Qaim 2, wherein the first protocol is V5^ 
and the second protocol is IK303. 

9. A system as claimed in any preceding claim, wherein the traffic management 
element is arranged to perform any conversion steps required to map the traffic 
bearing channels l)etween the formats of the first and second protocols. 

10. A system as claimed in any preceding claim, further comprising a 
multiplexer/demultiplexer elraient for multiplying traffic bearing channels output by 
the traffic management element for transmissim to the first element, and for 
demultipl^ng traffic bearing channels received in signals from the first element prior 
to those traffic bearing channels being processed by the traffic management element. 

11. A system as claimed in any preceding daim, further comprising a 
compression/decompression engine for performing any compression and/or 
decompression functions required to convert the first telecommunications signal in to 
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the second telecoininunications signal. 

12. A system as claimed in Qaim 10 and Qaim LI, wherein the 
compiession/decompression engine is located between the traffic management element 
and the multiplexer/demultiplexer element. 

13. A system as claimed in any preceding claim, further comprising a management 
interface for connecting the telecommmiications system with a management system, 
the management system being arranged to send data to the management interface for 
insertion in to the signals sent in the first protocol to the first element. 

14. A system as claimed in any preceding claim, wherein said first element is a 
central terminal of a wireless telecommum*cations system, and said second element is 
a switch of the telecommunications network. 

15. A system as claimed in Claim 14, wherein the system is located at a central 
office containing the switch, and is arranged to communicate with the central terminal 
via a backhaul facility using the first protocol. 

16. A system as claimed in any of claims 1 to 13, wherein said first element is a 
central terminal of a wireless telecommunications system, and said second clement is 
a fiber bank assembly. 

17. A cross-connect element for a central switching office of a telecommunications 
system, comprising a system as claimed in any preceding claim. 

18. A wireless telecommunications system, comprising a system as claimed in any 
of claims 1 to 16. 

19. A method of handling telecommunications signals passed between a first and 
second clement of a telecommunications network, the first clement having an interface 
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for transmitting and receiving signals in a first protocol, and the second element 
having an interface for transmitting and receivii^ signals in a second protocoU the 
method comprising the steps of: 

5 (a) receiving a first telecommunications signal transmitted in one of said first and 
second protocols between said first and second elements; 



(b) extracting traffic bearing channels from the signal and performing a cross- 
connection function to map those traffic bearing channels to the appropriate 

10 format for the other of said protocols; 

(c) extracting non-traffic bearing channels from the signal and performing 
predetermined protocol conversion steps on those non-traffic bearing channels 
in order to regenerate those non-traffic bearing channels in the other of said 

IS protocols; 

(d) combining the charmels as output from said steps (b) and (c) to create a second 
tdecommunications signal in the other of said protocols; and 

20 (e) outputting the signal generated at said step ((Q. 

20. A method as claimed in Qaim 19» wherein said step (b) comprises performing 
the cross-connection function at the 64Kbit level. 

25 21* A method as claimed in Claim 19 or Qaim 20, wherem said first protocol has 
a concentrated format, and said second protocol has an unconcentratcd format. 

22. A method as claimed in Qaim 21, wherein the first protocol is the 
second protocol is CAS» and the second clement has a voice frcquen^ (VF) interface, 
30 the method further comprising the stqis ofr 
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receiving the CAS signals output at said step (e); and 

employing a channel bank application to convert said CAS signals in to VF signals 
for outputting from one or moie VF interfaces to the second element. 

5 

23. A method as claimed in any of claims 19 to 22, wherein said step (b) further 
comprises the step of performii^ any conversion steps required to map the tralSic 
bearing channels between the formats of the first and second protocols. 

10 24. A method as claimed in any of claims 19 to 23, further comprising the steps 
of: 

multiplexing traffic bearing channels output at said step (b) for transmission to the 
first clement; and 

15 

demultiplexing traffic bearing channels received in signals from the first element prior 
to those traffic bearing channels being processed at said step (b). 

25. A method as claimed in any of claims 19 to 24, further comprising the step of 
20 performing any compression and/or decompression functions required to convert the 

first telecommunications signal in to the second tcleconmiunications signal. 

26. A method as claimed in any of claims 19 to 25, further comprising the steps 
of providing a management interface to connect the telecommunications system with 

25 a management system, the management system being arranged to send data to the 
managraient inter&ce for insertion in to the signals sent in the first protocol to the 
first element. 

27. A system for handling telecommunications signals passed b^ccn a first and 
30 second element of a telecommunications network, substantially as hereinbefore 

described with reference to the accompanying drawings. 
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28. A method of handling telecommunications signals passed between a first and 
second element of a telecommunications network* substantially as hereinbefore 
described with reference to the accompanying drawings. 
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